Bisphosphonate action: revelations and deceptions from in vitro studies.
Bisphosphonates (BPs) are a class of drugs used in the treatment of osteoporosis and diseases of high bone turnover, as well as for control of skeletal related events secondary to malignant disease. The key to BP specificity is their capacity to bind rapidly and with high affinity to bone surfaces. The cellular targets of BPs at the bone surface have been a source of controversy. In addition to osteoclasts, it has been frequently proposed that BPs may affect a variety of cell types including osteoclast precursors, osteoblasts and bone-lining cells, immunogenic cells, and tumour cells. However, there is an emerging body of literature from in vitro studies indicating that BPs are only released and taken up from bone surfaces by resorbing osteoclasts. In this scenario, the only significant exposure of non-resorbing cells to BP would occur during the initial period after dosing, prior to drug clearance from the soft tissues. Auspiciously, several groups have reported on revised culture systems that better reflect the pharmacology of BP dosing.